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I 

PREVENTION OF 
(■'ASTRO INTESTINAL OAMACK. 

The present invention relates to the prevention of gastrointestinal damage and 
more particularly, bin not exclusively, to such damage which occurs in ihe intestine. 

There are a variety of gastrointestinal conditions in which damage to epithelial 
type cells occur. For example, this damage may be in the form of ulceration, increased 
permeability with protein and blood loss from the intestine or structuring. 

Gastrointestinal conditions involving damage to epithelial cells arise after 
prolongcd administration of Non Steroidal Anti-inilammuiory Drugs (NSAlDs) (e.g. 
indomcthacin. ibuprofen. azapropazonc. naproxen, piroxicam. ketoproien. diclofenac, 
asprin etc) to patients who require protection from chronic inllammatory medical 
conditions. Examples of such chronic conditions which require prolonged 
administration of NSAlDs are rheumatoid arthritis and osteoarthritis. NSAID therapy 
is also beneficial for sufferers of Cystic Fibrosis (to ameliorate the inflammatory 
process causing lung damage). Long term use of NSAlDs is associated with. a high 
risk of developing gastric or iniesUiuil damage including structuring, fibrosis and 
ulceration. A major effect of NSAlDs is damage to gastrointestinal epithelial cells 
which may lead to the development of ulcers. Such ulcers may unexpectedly 
haemorrhage or become perforated. This leads to the requirement for emergency 
treatment and when undetected may even be associated with mortality. Mortality is 
especially associated with patients on NSAIDS who perforate because these patients 
are often symptomless and do no! suffer pain because of the pain dampening effects of 
NSAlDs. 

Dp to 60% of NSAID-taking patients complain of dyspepsia or generalised 
abdominal discomfort. It has also been reported that gastric ulceration occurs in 12- 
30%, and duodenal lesions in 2-19%. of long term NSAID users. When it is 
considered that NSAlDs account for 5% of prescribed drugs in the UK but account for 
25% of all reported adverse effects, it is apparent that these adverse effects associated 
with NSAlDs arc a maior problem and thai a satisfactory means of preventing 
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NSAlD-inducccI damage lo gastrointestinal epithelial cells would be of considerable 
benefit. 

Various measures are used to neat NS AI D-induced ulcers. These include the 
use of several types of pharmaceutical products, such as Histamine I-U receptor 
antagonists, sucralfate, prostaglandins (e.g. misoprostol) and hydrogen-potassium 
pump inhibiting agents (e.g. omeprazole). A major disadvantage of these products is 
that, although they are effective al treating gastric damage, they are largely ineffective 
when directed towards intestinal epithelium. It is therefore desirable that there is an 
agent which is effective for intestinal epithelium. It is particularly desirable that there 
is a suitable agent that may be used prophylactically lo prevent gastrointestinal 
damage occurring I or instance, ii would he of great benefit to treat someone 
prophylactically if it is anticipated they will require NSAIO therapy in order that 
gastrointestinal damage may be avoided, for example, prophylactic treatment would 
be of benefit for sufferers of rheumatoid arthritis, osteoarthritis or cystic fibrosis who 
are taking NSAlDs. 

It is an object of the present invention to obviate or mitigate the above 
mentioned disadvantages and provide a prophylactic agent that may be used to 
prevent damage occurring to gastrointestinal epithelium as a result of administration 
of NSAlDs 

According to a fust aspect ot the present invention, there is provided the use ol 
colostrum or a derivative thereof for the manufacture of a medicament for 
prophylactic treatment of a gastrointestinal condition partially eharacterised by 
damage to epithelial cells and caused by administration of a non-steroidal anti- 
inflammatory drug. 

According lo a second aspect of the present invention, there is provided a 
method for the prophylactic treatment of a gastrointestinal condition thai is at least 
partially characterised by damage lo epithelial cells and caused by administration of a 
non-steroidal anti-inflammatory drug, the method comprising administering to a 
person or animal in need of such treatment a therapeutically effective amount ol 
colostrum or derivative thereof. 
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By "prophylactic treatment"' we mean either (i) a treatment that protects 
gastrointestinal epithelium such thai a gastrointestinal condition that is at least 
partially characterised by damage to epithelial cells does not occur; or (ii) a treatment 
that prevents healthy epithelial cells from becoming damaged if a gastrointestinal 
condition already exists. 

The invention is applicable lor prophylactic treatment of patients who are at 
risk of suffering NSAll) induced damage k> gastrointestinal epithelial cells (such as 
sufferers of rheumatoid arthritis, osteoarthritis or cystic fibrosis who are taking 
NSAlDs). Therefore colostrum or a derivative thereof may he used to prophylactically 
prevent damage caused by NSAlDs such as indomcthacin. ibuprofen. azapropazonc. 
naproxen, piroxicam. ketoprofen. diclofenac or asprin. 

The colostrum used in the invention is preferably bovine colostrum. Preferred 
colostrum derivatives are therefore derivatives of bovine colostrum. 

Colostrum is the milk secreted by the mammary gland during the first 48 hours 
following parturition. The composition of this "first milk" is fundamentally different 
to that of the subsequently secreted norma! milk. In particular, colostrum contains 
increased concentrations of growth hormones, growth factors and maternal 
immunoglobulins. The colostrum used in the present invention is preferably the milk 
obtained in the first 2 milkings following parturition. Derivatives of such milk may 
also be used. 

The colostrum derivatives referred to in this invention are those which contain 
viable immunoglobulins, growth Actors and /or growth hormones as may be found in 
colostrum. Examples of preferred colostrum derivatives are: 

1. Colostrum that is spray dried to form a powder before being used. If desired 
the spray dried derivative may be reconstituted in the form of a spray dried skimmed 
milk drink. The colostrum may be defatted before spray drying if desired. 

2. Colostral whey or a derivative thereof. Colostral whey is colostrum from 
which casein proteins have been removed. Derivatives suitable for use according to 
the invention include ullrafiltered or microfiltered fractions of colostral whey. These 
fractions contain more concentrated (irowth factors relative lo remaining colostral 
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proteins and nutrients. Colostral whey may he used -in liquid form (which may he 
defatted if desired) or may he furl her ireaicd (such as being spray dried) before use 
according to the invention. 

As staled above, it is must preferred thai the colostrum used in the present 
invention is bovine colostrum. The colostrum may be obtained by normal milking 
procedures, alter which it may be pooled and frozen prior to being processed, if 
desired, to produce a colostrum derivative. 

We have found that colostrum, or a derivative thereof, has the beneficial effect 
of preventing gastrointestinal epithelial cells from being damaged. These beneficial 
effects arc surprising when it is considered thai in our studies normal milk, or a 
derivative thereof, is significantly less effective for preventing such damage. 

Colostrum contains significantly higher levels of physiologically active agents 
such as hormones. Growth Factors and Immunoglobulins than can be found in normal 
milk and while we do not want to be hound by any theory, we believe this may 
contribute towards its efficacy in preventing the development of the abovementioned 
conditions. We believe these agents within colostrum, or a derivative thereof, protect 
epithelial cells from damage being indicted upon them (thereby acting as a 
prophylactic). It is also possible that these physiologically active agents found in 
colostrum, or a derivative thereof, regulate apoptosis or rcgulaie modelling of the 
extracellular matrix in the gastrointestinal tract. 

The use of colostrum, or a derivative thereof, has many advantages over 
therapies currently being used foi NSA1I) induced gastrointestinal conditions thai are 
eharaeterised by epithelial damage, for instance, large quantities of bovine colostrum 
can be readily obtained from dairy cattle. 1 his means there are sufficient resources 
for the wide scale prophylactic use of colostrum to help patients who are on long term 
NSAI1) therapy. Furthermore, bovine colostrum is a natural and safe resource. 

The colostrum or derivative thereof is preferably administered by an enteral 
route. This may be by means of an enema, an asogastrtc tube or alternatively by 
means of gastrostomy tubes or jejunostomy tubes. A most preferred route of 
administration is by an oral route. 
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Ii is preferred thai colostrum, or a derivative thereof, is administered at least 
once daily. Treatment with colostrum or derivatives thereof may continue until the 
iisk of gastrointestinal damage occurring has been removed. It is also preferred that 
i he colostrum or ;i derivative thereof is administered from (> to 72 (more preferably 
from 24 to 48 J hours in advance of initiation of NSAID therapy and should ideally 
continue until NSAID therapy has stopped. 

The amount of colostrum, or derivative thereof, to he administered for 
prophylactic treatment of an NSAID induced gastrointestinal condition that is at least 
partially characterised by damage to epithelial ceils depends on a number of factors. 
1 hose include, for example, the particular colostrum or derivative to he administered, 
the seventy of the condition, and the age of the subject, to be treated. 

Wc have established that, to have a protective effect on gastrointestinal 
epithelium, bovine colostral whey is preferably administered in the range of 30- 
300mls/day. 0.1-60.0 grammes/day represent a suitable daily dosage of spray dried 
derivatives of bovine colostrum. It will be appreciated that the amount of a colostrum 
derivative required will depend upon the precise extraction or purification steps 
undertaken to prepare such ;i colostrum derivative. 

If desired, the colostrum (or derivative thereof) may he supplemented with one 
or more growth factors (e.g. purified growth factors) such as an IGF (e.g. IGF-1 or 
IGF-2). a transforming growth factor (e.g. TGF(.U. TGFP2 or TGFfTo. a keratinocyte 
growth factor, a fibroblast growth factor, or a platelet-derived growth factor. 

Colostrum, or a derivative thereof, may be formulated with other agents to 
form a composition suitable for enteral consumption. For instance, agents such as 
carbohydrates, a nitrogen source, vegetable oils, cmulsifiers. oils containing long 
chain fatty acids, antioxidants, vitamins, soluble fibre or minerals and other trace 
elements may he included in the composition to fulfil nutritional requirements when 
colostrum is being incorporated into a food product (such as a confectionery bar) or 
drink product fin which case a liquid derivative or a powder derivative reconstituted 
as a liquid may be used). Alternatively derivatives of colostrum may be formulated 
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with suitable excipients. stabilizers and the like lo make a tablet- capsule or liquid 
medicament. 

Additionally flavouring may also be included lo make such compositions more 
palatable it the medicament is to be taken orally. 

The invention is illustrated by the following non-limiting Examples with 
reference to the accompanying drawing in which: 

Figure 1 represents the results of lixamplc 1 I'm demonstrating the effect of a 
colostrum derivative on indomethacin induced damage of gastrointestinal epithelium 
in mice. 

EXAM PLE 1 

I he effect of colostra! whev on indomclhacin-tnduccd intestinal damage was 
assessed using a mouse model. 

Mice were fed on a standard chow diet. A control group of mice (16/group) 
were given a placebo consisting of drinking water containing 10% (vol/vol) of 
defatted, microfiltered milk whey and a "colostrum" group was given drinking water 
that contained 10% (vol/vol) of defatted, micro filtered colostral whey. After two 
weeks on the respective diets, half the animals in each group also received 
indomethacin (X5mg/kg subeulaneously ) for a further 24 hours lo induce intestinal 
injury. After this lime the animals were sacrificed and intestinal villus height 
measured. Referring to F ; ig. L there was no significant difference in villus height 
between animals that had received colostral extract (I) and those just given placebo 
(2) (controls) which had not received indomethacin. Indomethacin caused significant 
damage (measured as a reduction in villus height) in control groups (3). However, no 
significant damage (♦* in Fig. 1) occurred in the animals that had received 10% 
colostral whey in their drinking water for two weeks prior to indomethacin treatment 
<4». 
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EXAMPLE 2 
ME THOD S 

1. /;; vivo model of small intestinal injury 
Protocol: 

Mice were randomised inlo groups of twenty and fed on a standard chow diet 
tttV lihitum. The drinking water was supplemented with 10% solution of defatted 
colostrum or milk whey for six days. Pilot studies showed that the addition of these 
solutions did not affect the total volume drunk (mean 5 ml/mouse/day). Small 
intestinal injury was induced in half of the animals in each group by administering a 
single dose of indomcthacin (85mg/Kg sc.). Animals were killed 24 h later. In order to 
assess changes in proliferation, each animal also received vincristine (I mg/K.g i.p.) 
I wo hours prior to killing. 
Assessment of damage and proliferation: 

The wei weight of the various sections of the gastrointestinal tract were 
recorded and samples of the small intestine and colon (defined by their percentage 
length) were fixed in Carnoy's fluid and stored in 70% (v/v) ethanol. Tissues were 
subsequently stained with the Keulgen reaction and the crypts displayed by 
microdissection. The numbers of arrested metaphascs in 20 crypts per animal per site 
were counted. 

Differences in villus height (as an index of intestinal damage) were determined 
in various regions of the intestine by microdissecling the tissue and tracing (lie outline 
of the villi using a stereo dissecting microscope. Tracings were subsequently scanned 
and analysed by computer image analyses. 

2. Statistics 

Studies were assessed using a two-way ANOVA (with diet and presence of 
indomethacin as factors). Where a significant effect was seen (P < 0.05). individual 
comparisons between groups were performed based on the group means, residual and 
degrees of freedom obtained from the ANOVA. 
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RESULTS 

The in vivo model of damage u> gastrointestinal epithelium allows accurate 
quantitation of the degree- of gastrointestinal injuiv and is used to determine the 
protective e flee is ol growth lactms involved in mucosal integrity and repair. In these 
studies, maximal damage occur* 2-4 hours alio administration ol indomethacin. 
(Colostrum treated animals have very little damage alter this lime. This indicates that 
growth factors in colostrum reduce the degree of initial damage rather than increasing 
the rale of repair. 

Animals which received colostrum or milk solutions but had not been given 
indomethacin showed no significant changes in gastrointestinal epithelium 
proliferation or villus morphology compared to control animals. 

Indomethacin caused a 25% reduction in the proliferation rate (as determined 
by 2-hour metaphase assessment. P 0.001) of the small and large intestine in control 
animals and also those receiving colostrum or milk solution. 

At both jejunal and ileal sites, indomethacin also caused a 25% reduction in 
the villus heights of control animals. Similar changes were seen in animals which had 
received 10% milk solution. Animals receiving 10% colostrum, however, had only 
about a 5% reduction in their villus height (p ■ 0.00] compared to control animals 
receiving indomethacin). This shows that colostrum prevents damage from occurring 
to gastrointestinal epithelial cells 

This model demonstrates the value ol* colostra! growth factors in preventing 
gastrointestinal damage. Addition of colostrum, but not milk, to the drinking water of 
mice markedly reduced the amount of small intestinal injury caused by indomethacin. 
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CLAIMS 

1. The use d1* colostrum or a derivative thereof for the manufacture of a 
medicament for prophylactic treatment of a gastrointestinal condition partially 
characterised by damage to epithelial cells and caused by administration of a non- 
steroidal anti-inflammatory drug. 

2. The use according to claim I wherein the colostrum or derivative thereof is of 
ho vine origin 

3 "The use according to claim I or 2 wherein the colostrum is obtained in the first 
4X hours post parturition. 

4. The use according to any one of claims I to wherein the colostrum is 
obtained from the first and / or second milking post parturition. 

5. 'I "ho use according to any one of claims 1 to 4 wherein a colostrum derivative 
is used and is in a spray dried form. 

6. The use according to claim 5 wherein 0,1- 60.0 grammes of the spray dried 
derivative is adminislereli daily. 

7 The use according to any one of claims 1 It) 4 wherein a colostrum derivative 
is used and is a liquid reconstituted from a spray dried colostrum derivative. 

8 The use according to any one of claims 1 to 4 wherein a colostrum derivative 
is used and that derivative is coioslral whey or a colosiral whev derivative. 

9. The use according to claim 8 wherein the coioslral whey derivative is obtained 
by ultrafiltration or microfiltration. 
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10. The use according to claims X or c ) wherein 30 - 300mls of coloslral whey or 
colostra! whey derivative is administered daily. 

I 1 The use according lo an\ preceding claim wherein a colostrum derivative is 
used and that derivative is defatted. 

12. The use according to any preceding claim wherein colostrum or a derivative 
thereof is administered by an enteral route. 

IT T he use according lo claim 12 wherein colostrum or a derivative thereof is 
administered by an enema, a nasogastric lube, gastrostomy tube or jejunostomy tube. 

14. The use according lo claim 12 or 1 7i wherein the colostrum, or derivative 
thereof, is administered in the form of a capsule or liquid. 

l.S. The use according to claim 12 wherein colostrum or a derivative thereof is 
administered by an oral route. 

10 The use according to claim I S wherein the colostrum, or derivative thereof, is 
administered in the form ol a tablet, capsule, liquid, food product or drink product. 

17. The use according to claim 16 wherein the food product or drink product 
contains at least one of carbohydrates, a nitrogen source, vegetable oils, cmulsificrs, 
oils containing long chain fatty acids, antioxidants, vitamins, soluble fibre, minerals 
and flavouring. 

\X The use according lo any preceding claim wherein colostrum or a derivative 
thereof is administered from 6 to 72 hours in advance of the non-steroidal anti- 
inflammatory drug. 
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The; use according to claim IS wherein colostrum or a derivative thereof is 
administered from 24 to 48 hours in advance of the administration of the non-steroidal 
anti-inflammatory drug. 

20. The use according to any one of claims I to \ t > wherein the mm steroidal anti- 
inflammatory drug is one of indomethacin. ibuprofen. nzapropazone. naproxen, 
piroxieam. kctoprofen, diclofenac and asprin. 

21. A method for the prophylactic treatment of a gastrointestinal condition that is 
at least partially characterised hy damage to epithelial eelLs and caused by 
administration of a non-steroidal anii-inllammaiorv drug, the method comprising 
administering to a person or animal in need of such treatment a therapeutically 
effective amount of colostrum or derivative thereof. 
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